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Sugar decomposition inhibitor, digestive enzyme activity inhibitor, insulin secretion 
controller, and healthy food and beverage 



(57) A sugar decomposition inhibitor, a maltase ac- 
tivity inhibitor, a glucoamylase activity inhibitor, a su- 
crase activity inhibitor and an isomaltase activity inhib- 
itor comprising as an effective component a hot-water 
extract of banaba, a synthetic resin adsorption fraction 
of said hot-water extract, or a mixture thereof are pro- 



vided. Further, an insulin secretion controllercomprising 
as an effective component a hot-water extract of banaba 
is also provided. In addition, a healthy food and bever- 
age comprising a hot-water extract of banaba, a syn- 
thetic resin adsorption fraction of said hot-water extract 
or a mixture thereof and sugar except for monosaccha- 
rides are provided. 
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Description 

BACKGROUND OF THE INVENTION 
FIELD OF THE INVENTION 

[0001] The present invention relates to a sugar de- 
composition inhibitor, a digestive enzyme activity inhib- 
itor, and an insulin secretion controller derived from ba- 
naba belonging to the family Lythraceae in the order 
Myrtaceae, and a healthy food and beverage that con- 
tains them. 

R ELATED ART STATEMENT 



banaba controls the increase in the blood sugar level by 
promoting intake of glucose from blood into cell (namely 
'the promotion activity') (See 'Shokuhin To Kaihatsu 
(Food and Development, Japan) 1 Vol. 34, No. 8 (1999)). 
5 [0006] Since it was confirmed that banaba also has 
an action inhibiting the enzyme activity for a -amylase 
which is the digestive enzyme of starch ('Nippon Nogeik- 
agaku Kaishi (Journal of Japan Society for Bioscience, 
Biotechnology, and Agrochemistry)', Mar., 1997, 71), 
10 the inventors expected that there might be some new 
mechanisms lowering the blood sugar level by banaba. 



[0002] Banaba (Lagerstroemia speciosa L. Pers.) be- 
longs to the family Lythraceae in the order Myrtaceae 
and is a kind of Lagerstroemia distributed in the Tropical 
Asia. Juice obtained by boiling its leaves and flowers 
has been drunk from the old times as a treatment med- 
icine of diabetes in the Philippines and other countries. 
Recently, in Japan, its effects of treating diabetes and 
controlling the blood sugar level are also perceived, and 
the number of people who drink its component as health 
tea or the like is increasing. 

[0003] Relating to such pharmacological effects of ba- 
naba, it was already reported in the 1 940's that the blood 
sugar level could be lowered by about 16-49 mg/dl with 
the dose of 1 -2 g of dry leaf/kg of weight as a result of 
administering decoction of banaba dry leaves to normal 
domestic rabbits (F. Garcia: 'On the hypoglycemic effect 
of decoction of Lagerstroemia speciosa (Banaba)" J. 
Philip. Med. Assoc. 20, 395 (1940)). 
[0004] Further, Japanese Non-examined Patent Pub- 
lication No. 31 0,587/1 993 discloses that the blood sugar 
level could be controlled significantly compared with the 
reference group that was not administered with banaba 
extract powder, as a result of breeding ll-type diabetes 
mice with a feed containing 5% of banaba extract pow- 
der for three weeks after breeding them with one con- 
taining 3% of the same for a week. Furthermore, Japa- 
nese Non-examined Patent Publication No. 
227,398/1 997 discloses that effects of inhibiting a -amy- 
lase and lipase were confirmed and thus banaba is use- 
ful for treating and preventing fatness, diabetes, hyper- 
lipemia, arteriosclerosis, blackhead, dermatitis and the 
like, as a result of measuring the absorbances AT, AS 
and AB after in vitro mixing a sample, which was ob- 
tained by adding 50% ethanol to pulverized dry banaba 
leaves at an amount corresponding to 100 times the 
weight of the leaves, filtering the extracted liquid ob- 
tained after heating and refluxing for one hour, and con- 
densing the filtrate obtained, with a-amylase derived 
from human saliva, a -amylase or a -lipase derived from 
pig pancreas, or lipase derived from Candida cylindrac- 
cae. 

[0005] As for the main action mechanism lowering the 
blood sugar level by banaba, it has been considered that 



.91 IMMARY OF THE INVENTION 

15 [0007] The inventors in this invention have obtained 
such result of the examination, clarifying the action 
mechanism lowering the blood sugar level by banaba, 
that the blood sugar level is restrained by administering 
the banaba extract simultaneously with starch which is 
20 a polysaccharide, but not restrained by administering it 
simultaneously with glucose which is a monosaccha- 
ride, and thus found out that the main action mechanism 
lowering the blood sugar level by banaba lies in the in- 
hibition of sugar decomposition. 
2s [0008] In this aspect the present invention is about a 
sugar decomposition inhibitor comprising as an effec- 
tive component a hot-water extract of banaba, a syn- 
thetic resin adsorption fraction of said hot-water extract 
of banaba or a mixture thereof. 
30 [0009] In the above-mentioned examination, the in- 
ventors have newly found that the banaba extract has 
actions which inhibit the maltase activity, glucoamylase 
activity, sucrase activity and isomaltase activity, and al- 
so has an excellent effect of controlling the secretion of 
35 insulin. 

[0010] In these aspects, the present invention pro- 
vides a maltase activity inhibitor, glucoamylase activity 
inhibitor, sucrase activity inhibitor and isomaltase activ- 
ity inhibitor respectively, comprising as an effective com- 
40 ponent a hot-water extract of banaba, a synthetic resin 
adsorption fraction of said hot-water extract of banaba 
or a mixture thereof. 

[0011] In a preferred embodiment, the present inven- 
tion provides a healthy food and beverage adding a hot- 
45 water extract of banaba, a synthetic resin adsorption 
fraction of said hot-water extract of banaba or a mixtute 
thereof, and sugar except for monosaccharides to food 
and beverages. 

[0012] In the present invention, a 'hot-water extract of 
so banaba' is obtained by extracting banaba with hot water, 
and a 'synthetic resin adsorption fraction" is an adsorp- 
tion fraction obtained by adsorbing said hot-water ex- 
tract of banaba with a styrene-divinylbenzene series 
synthetic resin or dextran series synthetic resin. 
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BRIEF DESCRIPTION OF THE DRAWINGS 
[0013] 

Figure 1 is a graph showing the influence of HWE 
(hot-water extract of banaba) to the blood sugar lev- 
el at the time of starch administration. 
Figure 2 is a graph showing the influence of HWE 
to the blood plasma insulin value at the time of 
starch administration. 

Figure 3 is a graph showing the influence of HPWE 
(fraction of substances not adsorbed on the sty- 
rene-divinylbenzene series synthetic resin) and 
HPME (fraction of substances adsorbed on the sty- 
rene-divinylbenzene series synthetic resin) to the 
blood sugar level at the time of starch administra- 
tion. 

Figure 4 is a graph showing the influence of HPWE 

and HPME to the blood plasma insulin value at the 

time of starch administration. 

Figure 5 is a graph showing the influence to the 

blood sugar level in the case that glucose and HWE 

are administered simultaneously. 

Figure 6 is a graph showing the influence to the 

blood plasma insulin value in the case that glucose 

and HWE are administered simultaneously. 

Figure 7 is a graph showing the influence of HWE 

to the activities of a -amylase, maltase, glucoamy- 

lase, sucrase and isomaltase. 

Figure 8 is a graph showing the influences of HWE, 

HPWE and HPME to the activity of glucoamylase. 

DETAILED DESCRIPTION OF THE INVENTION 

[0014] The sugar decomposition inhibitor of the 
present invention is characterized by comprising an ef- 
fective amount of a hot-water extract of banaba, a syn- 
thetic resin adsorption fraction of said hot-water extract 
of banaba or a mixture thereof. 

[0015] This sugar decomposition inhibitor can restrain 
the rapid increase in the blood sugar level after a meal 
because it hinders digestion and absorption of sugar 
such as starch, glycogen, oligosaccharide, sucrose and 
maltose by inhibiting the decomposition of such sugar. 
Besides, the sugar decomposition inhibitor of the 
present invention acts effectively even in the case that 
it is taken at the same time at a meal, whereas most of 
the conventional sugar decomposition inhibitors were 
necessary to be taken before a meal. Accordingly, we 
expect that the sugar decomposition inhibitor of the 
present invention also acts effectively in the case of tak- 
ing it together with a food or adding it to a food, and it 
demonstrates such an effect in treating diabetes and 
preventing fatness. Further, we expect it demonstrating 
in treating and preventing the heart tract system diseas- 
es such as myocardial infarction, arteriosclerosis and 
hypertension, the skin system diseases such as black- 
heads, pimples and other disease inflammations which 



are caused by supernutrition. Moreover, banaba is free 
from uneasiness in the feature of safety, as it has been 
used habitually from the old times in the Philippines and 
other countries. 

5 [0016] The maltase activity inhibitor of the present in- 
vention is characterized by comprising an effective 
amount of a hot-water extract of banaba, a synthetic res- 
in adsorption fraction of said hot-water extract of banaba 
or a mixture thereof. 

io [0017] This maltase activity inhibitor can restrain the 
increase in the blood sugar level because it inhibits the 
activity of maltase (oc-glucosidase), which is an enzyme 
that hydrolyzes maltotriose and maltose formed by a 
-amylase decomposition of starch, so that maltotriose 

»5 and maltose are not decomposed and thus glucose is 
restrained to form. 

[0018] The glucoamylase activity inhibitor of the 
present invention is characterized by comprising an ef- 
fective amount of a hot-water extract of banaba, a syn- 
20 thetic resin adsorption fraction of said hot-water extract 
of banaba or a mixture thereof. 

[0019] This glucoamylase activity inhibitor can re- 
strain the increase in the blood sugar level because it 
inhibits the activity of glucoamylase, which is an enzyme 

25 that decomposes oligosaccharides mainly consisting of 
four to nine bonds of glucose unit by cutting the a -1 and 
a -4 bonds thereof, so that oligosaccharides are not de- 
composed and thus glucose is restrained to form. 
[0020] Maltase and glucoamylase described above 

30 also contribute to decomposing amylose which is com- 
posed of glucose units combined one another at the a 
- 1 and a - 4 bonds in a straight chain, as well as cut the 
a - 1 and a -4 bonds of oligosaccharides. Therefore, the 
maltase activity inhibitor and glucoamylase activity in- 

35 hibitor of the present invention are effective, especially 
in the case that they are taken simultaneously with a 
food containing much amylose, so that a dieting food or 
beverage can be provided by adding them to a food con- 
taining much amylose. 

40 [0021 ] The isomaltase activity inhibitor of the present 
invention is characterized by comprising an effective 
amount of a hot-water extract of banaba, a synthetic res- 
in adsorption fraction of said hot-water extract of banaba 
or a mixture thereof. 

45 [0022] This isomaltase activity inhibitor can restrain 
the increase in the blood sugar level because it inhibits 
the activity of isomaltase, which is an enzyme that de- 
composes the limited dextrins, formed by a -amylase 
decomposition of starch, by cutting the a -1 and a - 6 

so bonds thereof, so that the limited dextrin is not decom- 
posed and thus glucose is restrained to form. 
[0023] Isomaltase described above also contributes 
to the decomposition of amylopectin which is composed 
of many branches combined to the straight chain of 

55 amylose at the a - 1 and a - 6 bonds thereof, as well as 
it cuts the a - 1 and a -6 bonds of the limit dextrin. There- 
fore, the isomaltase activity inhibitor of the present in- 
vention are effective, particularly in the case that it is 
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taken simultaneously with a food containing much amy- 
lopectin, so that a dieting food or beverage can be pro- 
vided by adding it to a food containing much amylopec- 
tin. 

[0024] The amylose content of starch is usually 20 to 
30% by weight and the residual is amylopectin. The 
starches of glutinous rice and corn do not contain amy- 
lose at all while the starches of nonglutinous rice, fer- 
mented soybean and green gram contain 20%, 35% and 
35% amylose, respectively. 

[0025] The sucrase activity inhibitor of the present in- 
vention is characterized by comprising an effective 
amount of a hot-water extract of banaba, a synthetic res- 
in adsorption fraction of said hot-water extract of banaba 
or a mixture thereof. 

[0026] This sucrase activity inhibitor can restrain the 
increase in the blood sugar level because it inhibits the 
activity of sucrase, which is an enzyme that decompos- 
es sucrose (cane sugar), so that sucrose is not decom- 
posed and thus monosaccharides are restrained to 
form. Therefore, the sucrase activity inhibitor of the 
present invention is effective, especially in the case that 
it is taken simultaneously with a food containing much 
sucrose, so that a dieting food or beverage can be pro- 
vided by adding it to a food containing much sucrose. 
[0027] The insulin secretion controller of the present 
invention is characterized by comprising an effective 
amount of a hot-water extract of banaba obtained by ex- 
tracting banaba with hot water. 

[0028] Furthermore, since the secretion of a large 
quantity of insulin stimulated by supernutrition and the 
like induces an unbalance of the metabolism and deg- 
radation of the sugar-resistant function., various diseas- 
es such as diabetes and hyperlipemia are caused, and 
the development of a substance which can effectively 
control the secretion of insulin has been desired since 
before. The insulin secretion controller of the present 
invention can be exactly fitted for such needs and thus 
can control such secretion of a large quantity of insulin, 
especially the rapid secretion of insulin after a meal. 
[0029] With the above-mentioned effects of the bana- 
ba extract, the present invention also provides the 
healthy food and beverage, comprising a hot-water ex- 
tract of banaba, a synthetic resin adsorption fraction of 
said hot-water extract of banaba or a mixture thereof, 
and sugar except for monosaccharides. 
[0030] Said sugar except for monosaccharides can 
be defined as a sugar consisting of at least two mon- 
osaccharides, for example, sucrose, maltose, dextrin 
and glycogen. 

[0031] The healthy food and beverage of the present 
invention is strikingly effective above all as a dieting food 
or beverage or as a food or beverage for improving the 
eating habits in diabetes cases and the like, because 
they do not contain monosaccharides, which is ab- 
sorbed into human body as it is without decomposing, 
and do contain sugar alone which is only absorbed after 
being decomposed, so that they can hinder digestion 



and absorption of a food or beverage even if it contains 
much sugar. 

nFSCRlPTION OF THE PREFERRED EMBODIMENT 

5 

[0032] The preferred embodiment of the present in- 
vention is described hereinafter. 

(The Sugar Decomposition Inhibitor and the Digestive 
10 Enzyme Activity Inhibitors of Every Kind) 

[0033] The sugar decomposition inhibitor, maltase ac- 
tivity inhibitor, glucoamylase activity inhibitor, sucrase 
activity inhibitor, isomaltase activity inhibitor and insulin 
is secretion controller of the present invention can be pre- 
pared by containing the hot-water extract of banaba, the 
synthetic resin adsorption fraction of the hot-water ex- 
tract of banaba or the mixture thereof, which is called 
inclusively the 'banaba extract' in the present invention. 
20 [0034] 'Banaba' in the present invention means each 
part of plant bodies of leaves, flowers, stems, xylem, 
roots and fruits obtained from Lagerstroemia speciosa 
L. Pers. which belongs to the family Lythraceae in the 
order Myrtaceae, or a mixture of at least two selected 
25 from the each part of the plant bodies. 

[0035] This banaba is necessary to be sufficiently 
sterilized by heating, for example, with an autoclave be- 
fore the extraction treatment described below, because 
it contains a great deal of sundry bacteria. In particular, 
30 as described in Japanese Patent Publication No. 
2.81 8,458, it is preferred that dried and crushed banaba 
leaves are sterilized by heating, kept under a bacterial 
culture environment, and further sterilized by heating. 
[0036] The above-mentioned 'hot-water extract of ba- 
35 naba" can be obtained by extracting the aforementioned 
banaba with hot water. Specifically, it can be obtained 
as extracted liquid, diluted or concentrated liquid, es- 
sence or dry material of said extracted liquid by extract- 
ing the dried and crushed banaba leaves with hot water 
40 at a temperature from about 60 to 1 00°C, more prefer- 
ably at a temperature from 95 to 1 00°C which is almost 
or that of the boiling point. 

[0037] The above-mentioned 'synthetic resin adsorp- 
tion fraction' of banaba is the component adsorbed to 
45 the styrene-divinylbenzene series synthetic resin or 
dextran series synthetic resin. Specifically, it can be ob- 
tained as eluate, diluted or concentrated liquid, essence 
or dry material of said eluate by dissolving the above- 
mentioned hot-water extract of banaba in distilled water, 
so applying the solution to a column packed with the sty- 
rene-divinylbenzene series synthetic resin or dextran 
series synthetic resin, subsequently washing the col- 
umn with distilled water, and then, eluting the adsorbed 
substances with 100% of methanol. 
55 [0038] As the styrene-divinylbenzene series synthetic 
resin, Diaion HP-10, 20, 30, 40 and 50 produced by Mit- 
subishi Kasei Kogyo K.K., Amberlite XAD-2 and 4 pro- 
duced by Organo Corp., Duolite S series produced by 
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Sumitomo Chemical Co., Ltd. and the like can be used. 
As the dextran series synthetic resin, Sephadex LH-20 
produced by Pharmacia can be used. The dextran se- 
ries synthetic resin forms a polysaccharide-like network 
in which the constituent dextran chains are cross-linked s 
three-dimensionally, so that its ratio of the number of 
carbon atoms to that of hydroxyl radicals is larger, par- 
ticularly for LH-20 which has hydroxypropyl radicals 
ether-linked in each glucose unit of the dextran chain. 
Therefore, the dextran series synthetic resin (gel), es- i° 
pecially LH-20, has both properties of hydrophilicity and 
lipophilicity, and is considered similar to the styrene-di- 
vinylbenzene series synthetic resin concerning the ad- 
sorptive property. From the viewpoint of financial as- 
pect, however, the styrene-divinylbenzene series syn- '5 
thetic resin is better used at present. 
[0039] The above-mentioned hot-water extract of ba- 
naba and synthetic resin adsorption fraction of banaba 
can also be used in the mixture thereof as the effective 
component, while they can be used respectively and 20 
solely as the effective component of the present inven- 
tion. 

[0040] It is also possible to raise synergistically the 
effect of the effective components by combining them 
to contain with the conventional activity inhibitors for di- 25 
gestive enzymes, such as protein substances extracted 
from wheat (M. D. O'Donnell et al., Biochemi. Biophys. 
Acta 422 (1976) 159-169), polysaccharides derived 
from soybeans (Japanese Non-examined Patent Publi- 
cation No. 290,187/1991), protein substances NSAI-I 30 
and NSAI-II extracted from Colocasia esculenta (Japa- 
nese Patent Application No. 95,992/1 990) and crude es- 
sence extracted from Laurus nobilis L. (Japanese Pat- 
ent Application No. 130,852/1990), so that all the effec- 
tive components of the present invention can be derived 35 
from natural substances as well as the digestive enzyme 
activity effect thereof can be raised synergistically. 
[0041] The sugar decomposition inhibitor, maltase ac- 
tivity inhibitor, glucoamylase activity inhibitor, sucrase 
activity inhibitor, isomaltase activity inhibitor and insulin <*o 
secretion controllercan be provided as medicines, quasi 
drugs, foods and beverages having medical effects 
such as healthy foods and healthy beverages, food ad- 
ditives, feeds and feed additives. 

[0042] As for the forms, the products of the present 45 
invention can be provided as dry powders by freeze dry- 
ing, spray drying, or the like, and also, as solutions, tab- 
lets, granules, dragees, soft and hard capsules, suspen- 
sions, emulsions, ampules, injections, and the like. 
When, for example, the products of the present inven- so 
tion are prepared as quasi drugs and provided in the 
forms of bottled drinks or the like, or tablets, capsules, 
granules or the like which are easily taken, more suffi- 
cient pharmacological effects thereof to living body can 
be expected because it is usually easier to be taken. 55 
[0043] Besides, in making the medicines or drugs, the 
products of the present invention can be optionally 
made to various dosage forms, according to the con- 



ventional methods, by adding surfactants, vehicles, 
taste correctives, smell correctives, lubricants, adjuvant 
drugs or the like, or by transforming into aqueous solu- 
tions or oily substances. Moreover, the effects of medi- 
cines can also be maintained for a long term by coating 
the surface thereof in the making. 
[0044] The dosage of the products of the present in- 
vention as a medicine, which should be properly 
changed in accordance with the method of administra- 
tion, seriousness of disease, age, and the like, is pref- 
erable in the range of 50 to 5,000 mg/day for adults and 
in the range of 15 to 1,500 mg/day for children, and the 
concentration of the effective component as a medicine 
is preferable in the range of 0.1 to 1 00% by weight, more 
preferably in the range of 1 to 50% by weight. 
[0045] The dosage of the maltase activity inhibitor is 
preferable in the range of 1 00 to 1 ,000 mg/day for adults 
and in the range of 35 to 350 mg/day for children; the 
dosage of the glucoamylase activity inhibitor is prefera- 
ble in the range of 100 to 1,000 mg/day for adults and 
in the range of 35 to 350 mg/day forchildren; the dosage 
of the sucrase activity inhibitor is preferable in the range 
of 300 to 3,000 mg/day for adults and in the range of 
100 to 1 ,000 mg/day for children; and the dosage of the 
isomaltase activity inhibitor is preferable in the range of 
500 to 5,000 mg/day for adults and in the range of 150 
to 1 ,500 mg/day for children. Further, the dosage of the 
insulin secretion controller is preferable in the range of 
100 to 1 ,000 mg/day for adults and in the range of 35 to 
350 mg/day for children. 

[0046] The sugar decomposition inhibitor, maltase ac- 
tivity, glucoamylase activity inhibitor, sucrase activity in- 
hibitor, isomaltase activity inhibitor and insulin secretion 
controller of the present invention may of course be tak- 
en before a meal for preventing worries and diseases 
caused by supernutrition such as fatness and diabetes, 
and also, at the same time as a meal or by mixing into 
a food. Thus, one of the features of the present invention 
is that the rapid increase in the blood sugar level after 
a meal can be effectively restrained even in the case 
that the products of the present invention are taken with 
a food. Above all, in the case that the insulin secretion- 
controllercomprisingthehot-waterextract of banaba as 
the effective component is taken with a food, the effect 
thereof is remarkable. 

(Healthy Foods and Beverages) 

[0047] The healthy food and beverage of the present 
invention can be prepared by containing the hot-water 
extract of banaba, synthetic resin adsorption fraction of 
the hot-water extract of banaba or the mixtute thereof, 
and the sugar except for monosaccharides. 
[0048] As the hot-water extract of banaba and syn- 
thetic resin adsorption fraction, the same materials as 
described above can be used. Further, the necessity of 
sterilizing banaba also is the same as described above. 
[0049] The monosaccharides include glucose, fruc- 
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tose, galactose, and the like, and the sugar except for 
monosaccharides includes sucrose, maltose, dextrin, 
glycogen, and the like. 

[0050] In this case, the sugar except for monosaccha- 
rides can also be blended with a mixture composed of 
at least two kinds of such sugar, while it can be used 
solely. Moreover, it can be blended as foods or bever- 
ages containing these kinds of sugar, for example, such 
beverages as vegetable orfruit juice, tea, milk products, 
lactic beverages, alcoholic drinks, processed marine 
products, milk products, such cooked foods as curry and 
stew.confectionaries, bread, ice cream and the like from 
which monosaccharides are removed. 
[0051] Furthermore, the healthy food and beverage of 
the present invention can also be prepared by removing 
monosaccharides from any food or beverage and mix- 
ing with the above-mentioned banaba extract. 
[0052] In preparing the healthy food or beverage, it 
maybe optionally mixed, according to the conventional 
methods, with various proteins, vitamins, minerals, and 
the like, which are base materials and foods permitted 
in manufacturing foods and beverages, such as extend- 
ers, vehicles, carbonic acid, pelletizing materials, dilu- 
ents, sweet materials, flavors, oil.fats, and the like. 
[0053] The concentration of the effective component 
in the healthy food and beverage is preferable in the 
range of 0.05 to 5% by weight. 

[0054] The healthy food and beverage of the present 
invention are strikingly effective as a dieting food, or a 
healthy food or beverage for improving the eating habits 
of diabetes patients and the like, because they can con- 
trol digestion and absorption of such sugar even in the 
case of foods or beverages containing much sugar. As 
the dieting food above all, they can restrain decompo- 
sition and absorption of sugar which occupies most of 
the total energy taken, therefore, a significant effect is 
expected on the point that dieting can be gradually per- 
formed maintaining health without excessive dieting, 
such as fasting. 

[0055] Details in the present invention are explained 
hereinafter on the basis of various examinations. 

(Preparation of Examination Materials) 

[0056] Appropriate raw banaba leaves harvested in 
the Philippines were sufficiently dried naturally or forc- 
edly, ground by a crusher, and 1 kg of ground and well- 
mixed banaba leaves was extracted with about 50 I of 
distilled water at a temperature from 95 to 100°C for 
about 30 minutes. The extracted solution thus obtained 
was filtered, centrifuged, and then, concentrated by an 
evaporator, followed by freeze drying or spray drying to 
produce a hot-water extract of banaba (hereinafter re- 
ferred to 'HWE'). 

[0057] Next, a glass column having a diameter of 10 
cm and a length of 1 00 cm was packed with 2.5 I of sty- 
rene-divinylbenzene series synthetic resin (Diaion HP- 
20, Mitsubishi Kasei Kogyo K.K.), and the packed resin 



was washed with methanol, and then, distilled water. 
Subsequently, the above-mentioned HWE was dis- 
solved in 1 1 of distilled water and applied to the glass 
column. Then, distilled water was applied at an amount 
5 corresponding to about six times the volume of the col- 
umn to remove a fraction of substances not adsorbed 
on the styrene-divinylbenzene series synthetic resin 
(hereinafter referred to 'HPWE'), and after that, 100% 
methanol at an amount corresponding to about five 
10 times the volume of the column was applied to elute a 
fraction of substances adsorbed on the styrene-divinyl- 
benzene series synthetic resin (hereinafter referred to 
•HPME')- 

[0058] The HPWE and HPME thus obtained were 
is concentrated and dried by the method of freeze drying, 
spray drying, or the like to obtain each dried material. 
The yield of HWE, HPWE and HPME to the weight of 
dried leaves was 17%, 9% and 8% by weight, respec- 
tively, and the polyphenol content of them determined 
20 by the Folin-Denis method was 59%, 28% and 80% by 
weight, respectively. 

(Sugar Loading Examination in Rats) 

25 [0059] A soluble dextrin or glucose as sugar was used 
at 1 g/kg. 

[0060] Wistar-type male rats whose age was 8 weeks 
and which had fasted for 1 8 hours were administered 
by mouth with a mixture of a sugar solution and a solu- 
30 tion of hot-water extract of banaba having various con- 
centrations. Before and at the time of 10, 15, 30, 60. 120 
minutes after the administration, Blood-collecting was 
conducted from orbit vein bush of the rats under ether 
anesthesia, and the blood collected was promptly cen- 
35 trifuged to measure the blood sugar level and insulin 
concentration in blood plasma. 

(Measurement of various glucosidase inhibition actions) 

40 [0061 ] An acetone powder of rat small intestine (pro- 
duced by Sigma) was added to 56 mM maleic acid buffer 
solution (pH 6.0) at an amount corresponding to nine 
times the weight of said acetone powder, and the mix- 
ture obtained was homogenized by using a Polytron ho- 
45 mogenizer and cooling with ice, and then centrifuged 
(3,000 rpm, 10 mins. with 4°C), and the supernatant liq- 
uid obtained as a crude enzyme solution was examined 
on the enzyme activities of glucoamylase, maltase, su- 
crase and isomaltase. In the examination, the crude en- 
so zyme solution was used after diluting to four times for 
glucoamylase, twenty times for maltase, and two times 
for sucrase and isomaltase, respectively. As the sub- 
strate, 2% soluble starch solution for the glucoamylase 
reaction, 2% maltose for the maltase reaction, 2% su- 
55 crose for the sucrase solution and 2% palatinose for the 
isomaltase reaction were used, respectively. 
[0062] The measurement of the inhibiting actions 
were conducted by adding 50 u I of the crude enzyme 
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solution to the various 2% substrate solutions (HWE, 
HPWE and HPME), which were prepared by dissolving 
into the above- mentioned buffer solution, further adding 
50 u. I of solution of banaba leaves extract, and allowing 
to react at 37°C. After heating the obtained product in 
boiled water to cease the enzyme reaction, the resulting 
glucose was determined by the HK-G6PD method. The 
inhibiting action of banaba leaves extract was indicated 
by the residual activity which was defined as 100% of 
the amount of glucose formed when no inhibitor was 
added as reference. 

(Statistical Treatment) 

[0063] The significant difference test for mean values 
between two groups was conducted by using Student's 
t-test, and that for mean values among many groups 
was done by Duncan's multiple-range test (p<0.05). 

(Investigation on the Inhibiting Action of Blood Sugar 
Increase after Starch Loading) 

[0064] The results of administering HWE to the rats 
at the same time with 1 g/kg of soluble starch are shown 
in Figures 1 and 2. The blood sugar level of the refer- 
ence group reached a maximum after 10 minutes, and 
then, decreased with the elapse of time, and returned 
almost to the level before administering starch after 1 20 
minutes (Figure 1). On the other hand, in the case of 
administering HWE at the rate of 1 00, 500 or 1 ,000 mg/ 
kg, the blood sugar level after 1 0 minutes decreased de- 
pending on the concentration significantly compared 
with that of the reference group, while the insulin value 
of blood plasma reached a maximum at the time of 10 
minutes after administering when the blood sugar level 
of the reference group indicated a maximum. The insulin 
value of blood plasma for the group of 1 00 mg/kg HWE 
indicated a maximum at the time of 1 0 minutes after ad- 
ministration as well as the reference group, but it was 
restrained significantly after 15 minutes. For the group 
of 500 mg/kg HWE, any rapid increase in the insulin val- 
ue was not observed after administering, and the insulin 
value was restrained significantly at the times of 1 0 and 
15 minutes after administering compared with the refer- 
ence group (Figure 2). 

[0065] Next, in the starch loading examination, as a 
result of investigating the influence of HPWE or HPME 
obtained by fractionating HWE with HP-20 to the blood 
sugar level and insulin value of blood plasma, the blood 
sugar level for HPME decreased significantly compared 
with that of the reference group at the time of 1 0 minutes 
after administering, while any significant difference for 
HPWE was not observed (Figure 3). The insulin value 
of blood plasma did not indicate any significant differ- 
ence for each group of HPWE nor HPME, but a tenden- 
cy of restraining the increase in the value for HPME was 
observed after 1 0 minutes (Figure 4). 
[0066] Furthermore, the insulin value could be re- 



markably restrained by administering HWE, which is a 
distinguishing effect compared with the restraining ef- 
fect of the blood sugar level, while the reason is not yet 
clarified. 

5 

(Investigation on the Restraining Effect of the Blood 
Sugar Level after Glucose Loading) 

[0067] As a result of administering to rats glucose and 
10 HWE at the rate of 500 mg/kg at the same time, the 
blood sugar level did not show any significant difference 
at the time of 10 minutes after administering, but indi- 
cated a significant higher value after 60 minutes com- 
pared with that of the reference group (Figure 5) . In ad- 
is dition, the insulin value of blood plasma as well did not 
show any significant difference after 10 minutes. 

(The Inhibiting Action of Sugar Digestive Enzymes by 
Banaba) 

20 

[0068] The inhibiting action of HWE to the activations 
of maltase, glucoamylase, sucrase and isomaltase de- 
rived from rat small intestine is shown in Figure 7. 
[0069] The HWE showed such inhibiting action to all 

2S the enzymes examined, the IC^j values for them were 
0.89, 1 .24, 2.85 and 4.95 mg/ml, respectively. 
[0070] Moreover, the inhibiting action of HWE, HPWE 
and HPME to amylase is shown in Figure 8. The IC 50 
values for them were 1 .24, 8.60 and 0.83 mg/ml, respec- 

30 tively. 

[0071] Both of HWE and HPME of the banaba leaves 
extract used in this examination lowered the blood sugar 
level significantly at the time of 10 minutes after admin- 
istering by adding them at the same time with starch, so 

35 that the preventive effect of them to diabetes and fat- 
ness can be sufficiently expected by controlling the rapid 
increase in the blood sugar level after a meal. 
[0072] Furthermore, considering that, while HWE and 
HPME inhibited in vitro the activities of the sugar diges- 

40 tive enzymes, HWE did not restrain the increase in the 
blood sugar level by administering it at the same time 
with glucose, the restraint of increase in the blood sugar 
level after a meal can be supposed due to restraint of 
sugar decomposition, which may be one of the action 
mechanisms of such anti-diabetes agent. 

(Example 1) 

[0073] A hot water extract of banaba was dissolved in 
so 2,000 ml of hot water at 95°C, and was filtered and 
cooled, further was filtered with flannel, and then, was 
added with Vitamin C and sodium bicarbonate. Subse- 
quently, the prepared solution obtained was heated 
again to 95°C, and was packed into a can and sterilized 
55 with a retort to obtain a sugar decomposition inhibitor 
(which can also be used as amaltase activation inhibitor, 
glucoamylase activity inhibitor or insulin secretion con- 
troller) having the following combination: 
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1 \J Ldl VUIUMIC 


200 ml 


Hot water extract of banaba- 


100 mg 


Vitamin C— 


40 mg 


Sodium bicarbonate- 


40 mg 


Spice- 


proper amount 


Water - 


balance 



(Example 2) 

[0074] A hot water extract of banaba was dissolved in 
2,000 ml of hot water at 95°C, and was filtered and 
cooled, further was filtered with flannel, and then, was 
added with Vitamin C and sodium bicarbonate. Subse- 
quently, the prepared solution obtained was heated 
again to 95°C, and was packed into a can and sterilized 
with a retort to obtain a sucrase activity inhibitor having 
the following combination: 



Total volume- 


200 ml 


Hot water extract of banaba— 


300 mg 


Vitamin C— 


40 mg 


Sodium bicarbonate- 


40 mg 


Spice— 


proper amount 


Water- 


balance 



Total volume- 


200 ml 


Hot water extract of banaba— 


500 mg 


Vitamin C— 


40 mg 


Sodium bicarbonate- 


40 mg 


Spice— 


proper amount 


Water- 


balance 



(continued) 


Roasted sesame- 


250 mg 


Salt- 


240 mg 


Shaved meat of dried bonito- 


200 mg 


Seasoning (amino acid etc.)— 


proper amount 



Total weight- 


3g 




Hot water extract of banaba- 


500 mg 




Cut sheet of seaweed- 


1 ,500 mg 




Egg particle— 


400 mg 





(Example 5) 

[0077] A healthy beverage (Juice) containing a su- 
crase activity inhibitor was prepared, which has the fol- 
lowing combination: 



Total volume- 


200 ml 


Hot water extract of banaba- 


500 mg 


Fruit juice of Japanese orange- 


20 g 


Sucrose— 


20 g 


Citric acid - 


2g 


Vitamin C— 


proper amount 


Spice— 


proper amount 


Water- 


balance 



(Example 3) 

[0075] A hot water extract of banaba was dissolved in 
2,000 ml of hot water at 95°C, and was filtered and 
cooled, further was filtered with flannel, and then, was 
added with Vitamin C and sodium bicarbonate. Subse- 
quently, the prepared solution obtained was heated 
again to 95°C, and was packed into a can and sterilized 
with a retort to obtain a isomaltase activity inhibitor hav- 
ing the following combination: 



(Example 4) 

[0076] A healthy food (namely 'furikake' eatenwith 
rice, which is like the spread on bread) having the fol- 
lowing combination was prepared: 



1. A sugar decomposition inhibitor comprising an ef- 
fective amount of a hot-water extract of banaba ob- 
tained by extracting banaba with hot water. 

10 

2. The sugar decomposition inhibitor as claimed in 
claim 1 , wherein comprising an effective amount of 
a mixture of said hot-water extract of banaba and a 
synthetic resin adsorption fraction of banaba ob- 

35 tained by adsorbing said hot-water extract of bana- 
ba with a styrene-divinylbenzene series synthetic 
resin or dextran series synthetic resin. 

3. A sugar decomposition inhibitor comprising an ef- 
40 fective amount of a synthetic resin adsorption frac- 
tion of banaba, obtained by adsorbing a hot-water 
extract of banaba obtained by extracting banaba 
with hot water, with a styrene-divinylbenzene series 
synthetic resin or dextran series synthetic resin. 

45 

4. A maltase activity inhibitor comprising an effective 
amount of a hot-water extract of banaba obtained 
by extracting banaba with hot water. 

so 5. The maltase activity inhibitor as claimed in claim 4, 
wherein comprising an effective amount of a mix- 
ture of said hot-water extract of banaba and a syn- 
thetic resin adsorption fraction of banaba obtained 
by adsorbing said hot-water extract of banaba with 

55 a styrene-divinylbenzene series synthetic resin or 
dextran series synthetic resin. 

6. A maltase activity inhibitor comprising an effective 
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amount of a synthetic resin adsorption fraction of 
banaba, obtainedby adsorbing a hot-water extract 
of banaba obtained by extracting banaba with hot 
water, with a styrene-divinylbenzene series syn- 
thetic resin or dextran series synthetic resin. 

7. A glucoamylase activity inhibitor comprising an ef- 
fective amount of a hot-water extract of banaba ob- 
tained by extracting banaba with hot water. 

8. The glucoamylase activity inhibitor as claimed in 
claim 7, wherein comprising an effective amount of 
a mixture of said hot-water extract of banaba and a 
synthetic resin adsorption fraction of banaba ob- 
tained by adsorbing said hot-water extract of bana- 
ba with a styrene-divinylbenzene series synthetic 
resin or dextran series synthetic resin. 

9. A glucoamylase activity inhibitor comprising an ef- 
fective amount of a synthetic resin adsorption frac- 
tion of banaba, obtained by adsorbing a hot-water 
extract of banaba obtained by extracting banaba 
with hot water, with a styrene-divinylbenzene series 
synthetic resin or dextran series synthetic resin. 

10. A sucrase activity inhibitor comprising an effective 
amount of a hot-water extract of banaba obtained 
by extracting banaba with hot water. 

11. The sucrase activity inhibitor as claimed in claim 1 0, 
wherein comprising an effective amount of a mix- 
ture of said hot-water extract of banaba and a syn- 
thetic resin adsorption fraction of banaba obtained 
by adsorbing said hot-water extract of banaba with 
a styrene-divinylbenzene series synthetic resin or 
dextran series synthetic resin. 

12. A sucrase activity inhibitor comprising an effective 
amount of a synthetic resin adsorption fraction of 
banaba, obtained by adsorbing a hot-water extract 
of banaba obtained by extracting banaba with hot 
water, with a styrene-divinylbenzene series syn- 
thetic resin or dextran series synthetic resin. 

13. An isomaltase activity inhibitor comprising an effec- 
tive amount of a hot-water extract of banaba ob- 
tained by extracting banaba with hot water. 

14. The isomaltase activity inhibitor as claimed in claim 
13, wherein comprising an effective amount of a 
mixture of said hot-water extract of banaba and a 
synthetic resin adsorption fraction of banaba ob- 
tained by adsorbing said hot-water extract of bana- 
ba with a styrene-divinylbenzene series synthetic 
resin or dextran series synthetic resin. 

15. An isomaltase activity inhibitor comprising an effec- 
tive amount of a synthetic resin adsorption fraction 
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of banaba, obtainedby adsorbing a hot-water ex- 
tract of banaba obtained by extracting banaba with 
hot water, with a styrene-divinylbenzene series syn- 
thetic resin or dextran series synthetic resin. 

5 

16. An insulin secretion controller comprising an effec- 
tive amount of a hot-water extract of banaba ob- 
tained by extracting banaba with hot water. 

to 1 7. A healthy food and beverage produced by adding a 
hot-water extract of banaba obtained by extracting 
banaba with hot water, and sugar except for mon- 
osaccharides to food or beverage. 

is 18. The healthy food and beverage as claimed in claim 
1 7, produced by further adding a synthetic resin ad- 
sorption fraction of banaba obtained by adsorbing 
said hot-water extract of banaba with a styrene-di- 
vinylbenzene series synthetic resin or dextran se- 

20 ries synthetic resin to food or beverage. 

19. A healthy food and beverage comprising: 

(a) a hot-water extract of banaba obtained by 
25 extracting banaba with hot water, and 

(b) sugar except for monosaccharides. 

20. The healthy food and beverage as claimed in claim 
19, further comprising a synthetic resin adsorption 

so fraction of banaba obtained by adsorbing said hot- 
water extract of banaba with a styrene-divinylben- 
zene series synthetic resin or dextran series syn- 
thetic resin. 

35 21 . A healthy food and beverage produced by adding a 
synthetic resin adsorption fraction of banaba ob- 
tained by adsorbing a hot-water extract of banaba, 
obtained by extracting banaba with hot water with 
a styrene-divinylbenzene series synthetic resin or 

40 dextran series synthetic resin, and sugar except for 
monosaccharides to food or beverage. 

22. A healthy food and beverage comprising: 

45 (a) a synthetic resin adsorption fraction of ba- 

naba, obtained by adsorbing a hot-water ex- 
tract of banaba obtained by extracting banaba 
with hot water, with a styrene-divinylbenzene 
series synthetic resin or dextran series synthet- 

50 ic resin, and 

(b) sugar except for monosaccharides. 

23. The healthy food and beverage as claimed in one 
of claims 1 7-22, wh erein said sugar except for mon- 

55 osaccharides is a sugar consisting of at least two 
monosaccharides. 

24. The healthy food and beverage as claimed in one 
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of claims 17-22, wherein said sugar except for mon- 
osaccharides is at least one member selected from 
the group consisting of sucrose, maltose, dextrin 
and glycogen. 
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